N-Acetylcysteine Influence on Oxidative Stress and Cardiac Remodeling in Rats During Transition from Compensated Left Ventricular Hypertrophy to Heart Failure.
To evaluate the effects of the antioxidant N-acetylcysteine (NAC) on cardiac structure and function in rats with long-term ascending aortic stenosis (AS). Four months after inducing AS, Wistar rats were assigned into the groups Sham, AS, and AS treated with NAC (AS-NAC) and followed for eight weeks. Cardiac structure and function were evaluated by echocardiogram. Myocardial antioxidant enzymes activity was measured by spectrophotometry and malondialdehyde serum concentration by HPLC. Gene expression of NADPH oxidase subunits NOX2, NOX4, p22 phox, and p47 phox was assessed by real time RT-PCR and protein expression of MAPK proteins by Western blot. Statistical analyzes were performed with Goodman and ANOVA or Mann-Whitney Results: NAC restored myocardial total glutathione (Sham 20.8±3.00; AS 12.6±2.92; AS-NAC 17.6±2.45 nmol/g tissue; p<0.05 AS vs Sham and AS-NAC). Malondialdehyde serum concentration was lower in AS-NAC and myocardial lipid hydroperoxide was higher in AS (Sham 199±48.1; AS 301±36.0; AS-NAC 181±41.3 nmol/g tissue). Glutathione peroxidase activity was lower in AS than Sham. Echocardiogram showed LV concentric hypertrophy with systolic and diastolic dysfunction before and after treatment; no differences were observed between AS-NAC and AS groups. NAC reduced p-ERK and p-JNK protein expression, attenuated myocardial fibrosis, and decreased the frequency of right ventricular hypertrophy. N-acetylcysteine restores myocardial total glutathione, reduces systemic and myocardial oxidative stress, improves MAPK signaling, and attenuates myocardial fibrosis in aortic stenosis rats.